Morley, in his classical researches, pointed out that various impurities were present in the gases produced by electrolysis of sulphuric acid and potassium hydroxide solutions. Using the latter method, Lord Ray leigh,* by addition of a small quantity of baryta, attempted to minimize the amount of hydrocarbons present in the hydrogen as impurity, derived from the carbonate present in the alkali. Bakerf pointed out that the action of baryta on potassium carbonate is a reversible one, particularly in the presence of such a large excess of potash, and concluded that Rayleigh's precaution might not be particularly effective. Baker recom mended the electrolysis of pure barium hydroxide solution, in which barium carbonate is insoluble, and which consequently must give hydrogen free from hydrocarbons. He also noted that, with the use of pure baryta solution, the oxygen is apparently free from ozone and hydrogen per oxide. It is to be noted that Baker gave no details concerning the shape and material of his electrodes, or of the currents employed in the electro lysis.
The method of electrolysing baryta, using nickel electrodes, has become a standard method of preparing small quantities of pure oxygen. The present author has employed the apparatus shown in fig. 1 for this pur pose during the past few months. The apparatus consists of two vessels, A and B, constructed from 1-inch internal diameter tubing, carrying nickel electrodes, the upper ends of which are welded to platinum wires sealed through the glass, the seals being sufficiently strong to allow currents up to 2 amperes to pass without cracking the glass. The use of nickel is justified owing to its low hydrogen and oxygen over-voltages. The electrodes are constructed from 18 S.W.G. pure nickel wire, 3 feet of which is coiled up as shown. These electrodes have a fairly large surface area-approximately 34 sq cm. The baryta solution was saturated at room temperature and a layer of pure barium hydroxide was allowed to settle on the bottom of the outer jar. The electrolysis was carried out, using a current of 1 ampere, which kept the temperature of the solution at about 60° C. The oxygen was used in experiments, and was found at first to be highly satisfactory.
As time went on, however, the gases were no longer evolved in the ratio H 2/ 0 2 = 2/1. The ratio approximated to 1/1, and it was found that the oxygen contained large concentrations of hydrogen in fact, the gases were highly explosive. Mellor* comments on the fact that there
To drying tubes
To drying tubes have been several explosions from the use of electrolytic oxygen, " owing to the hydrogen getting mixed therewith." The apparatus used in the present work was designed to avoid any possibility of such an occurrence, and it is clear that the mixed gases were actually evolved together at the anode.
The current density in these preparations was only 30 milliamperes per sq cm, which is comparatively low. When the density was reduced to 10 milliamperes per sq cm the oxygen evolved was free from hydrogen, but when the current was restored to its initial value an explosive mixture was again evolved.
The following treatment was found effective in preventing the libera tion of the hydrogen at the anode. A reversed current of ampere was passed through the cell for 12 hours, so causing the liberation of hydrogen at the electrode designed as anode. The current was reduced to a few milliamperes and reversed, thus liberating oxygen at the anode, which became coated with a thin adherent layer of the black hydrated oxide of nickel. A mild electrolysis was allowed to proceed for about 6 hours, after which it was found that the cell would take currents up to 2 or 3 amperes, evolving only oxygen at the anode. In this way, the cell was used for about 6 months, but finally the mixed gases were again evolved, causing a rather disastrous explosion. It was noted that the mixed gases evolved had stripped the oxide film from the electrode. On reconditioning the anode, the cell was fit for use again, but after a few days the mixed gases were again liberated. Repetition of the reconditioning process finally led to a nickel anode which refused to become coated with an oxide layer, and always evolved the mixed gases, except at extremely low-current densities-about 1 to 2 milliamperes per sq cm.
The only explanation for these observations seems to be that electro lysis at the anode takes place as follows:
Under normal conditions of electrolysis, process (I) is the main reaction, but conditions can favour process (II) to some extent. It is a simple matter to show that if the evolved gases are in the ratio 1/1, then 2/3 of the disappearance of the hydroxyl is due to (I) and 1/3 due to (II). Conse quently, the gases would be expected to contain about 1/3 hydrogen. Analysis by explosion showed a 30% hydrogen content.
The fact that a layer of oxide on the anode can prevent the liberation of hydrogen is rather difficult to account for. The layer is presumably thin, and would not be expected to remove the hydrogen by direct oxida tion. It is possible that the actual anode process is always according to (II), followed by the reaction H 2 -f 0 2 = H aO + ^0 2. This mechanism would account for the fact that temporary losses occur at the beginning of such an electrolysis, caused by the recombination of hydrogen and 
oxygen dissolved in the electrolyte, the dissolved hydrogen uniting with the evolved oxygen on the nickel surface.* If the nickel surface lost its power to bring about this combination of the gases, or, in other words, if its surface became " poisoned " towards this reaction, then the mixed gases would be evolved. That this seems to be the true explanation is borne out by the fact that after a time the surface cannot be restored to any condition which prevents this liberation of mixed gases, a phenomenon indicating a poisoning effect.
The preparation of hydroxyl in gases at low pressures has been the subject of many researches. Lavin and Stewartf re-| -i ported that such hydroxyl disappeared according to the reaction: but their observations could not be repeated by Bonhoeffer and Pearson $ or by the present author. § Since the hydroxyl in the present experiments is pro duced under very different conditions to those in an electrical discharge, it was of interest to determine whether hydrogen peroxide could be detected in the liquid round the anode. An ordinary gas voltameter was employed for the experiment, the anode having the appearance as shown in fig. 2 . The tube A was the bridge between the electrode chambers. The anode consisted of J-inch 22 S.W.G. pure nickel wire; this produces a high-current density which seems to favour evolution of mixed gases. The electrode was surrounded by the glass sheath B, which served to direct the gases up past the bridge tube A, thereby preventing mechanical mixing of the gases. The anode liquor was removed via tube C and examined for the presence of peroxide. This was done by precipitating the barium by addition of excess dilute sulphuric acid and testing the clear liquid by the titanium reaction. Peroxides were always absent.
It was of interest to note that using such a small electrode, and passing 1 ampere through the cell, after about 6 hours gases were evolved con taining as much as 20% hydrogen. This could be prevented by an oxide * * * § coating as before, but, owing to the rapid evolution of gas, the oxide was quickly stripped off and the mixed gases again evolved.
S um m a r y
It has been shown that electrolysis of baryta, using nickel electrodes, does not always give pure oxygen at the anode. After some time, hydrogen makes its appearance along with the oxygen, probably owing to the reaction: OH + OH = H 2 + 0 2.
Liberation of hydrogen at the anode can be prevented by coating the electrode with a layer of the black oxide of nickel.
Aspects of the Current System Producing Magnetic Disturbance 1-If N, E. and Z (vertical) are the three rectangular components of the earth's magnetic field, a study of the behaviour of the changes AN, AE, and AZ produced in them by a perturbing field gives information about the corresponding changes in this field and therefore in the overhead current system to which the field is due. In this enquiry AN, AE, AZ will be regarded as departures for 60-minute intervals from an undisturbed condition which is taken to be the corresponding departure on quiet days. It will be understood that this procedure assumes that the effect of dis turbance on the earth's field is to overlay quiet conditions by an additional system of forces. Average diurnal variations on both quiet, and dis turbed, d, days were therefore formed for N, E, and Z, starting from the published hourly values of the primary horizontal elements H and D where necessary. With the two sets of variations converted into depar tures from their respective means, difference departures A -A for N, E, and Z were formed hour-by-hour to give 24 disturbance field component vectors. This was done for the seasons separately and the year as a whole for each of the observatories in Table I .
In discussing the average features of regular disturbance there are advantages in using as extensive series of data as possible. Even when the
